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INMCORPORATED

INTRODUCTION

This report presents the results of frequency studies and
path propagation reliability predictions performed on behalf
of Overseas Telecommunications,Inc. for the proposed
microwave system connecting customer transmit-receive earth
terminal facilities in Independent Hill, Virginia with office

facilities in Rossliyn, Virginia.

The microwave path study report issued January 6, outlined
numerous 1interconnect possibilities which appeared feasible
based on field verification of potential sites together with
path profile path studies. This report specifically
addresses one of the most direct routings that can be
achieved, namely Independent Hill - Rosslyn via a single
repeater utilizing the existing self-supporting tower in
Arlington, Virginia, serving station WETA broadcasting

facilities.

\
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INCORPORATED

SUMMARY OF RESULTS

This section of the report summarizes the results of
frequency studies and path reliability studies for the
proposed microwave 1links connecting Independent Hill,

Virginia and Rosslyn, Virginia.

FREQUENCY STUDY RESULTS

Independent Hill - Arlington (WETA) - This path is 25.3

miles in length with approximate antenna heights of 300 feet
at WETA and 225 feet at Independent Hill. Frequency studies
indicate a very high probability for establishing either
full band 6 or 11 GHz common carrier frequencies for this
1ink. If 6 GHz dis selected for operation, it will be
necessary to share frequencies with the proposed transmit-
receive earth station planned at Independent Hill. Transmit

frequency recommendations are:

Independent Hill Ariington (WETA)
6 GHz 11 GHz 6 GHz 1) GHz
5945.20V 11405V 6197.24V 10755V
5974.85H 11685H 6226.89V 10955H
6004.50V 11645V 6256.54V 10995V
6034.15H 11445H 6286.19H 10715H
6063.80V 11325V 6315.84V 11155V
6093.45H 11605H 6345,49H 10875H
6123.10V 11565V 6375.14V 10915V
6152.75H 11365H 6404.79H 11115H

11245H 11075V

11525H 10795H

11485V 10835V

11285H 11035H

~
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Frequency analysis was performed in the 6 GHz band assuming
use of Andrew Corporation UHX10-59H or UHX12-59J series
antennas in combination with Microwave Associates Radios,
MA85TO7H, exhibiting a transmit power of 5 watts. Refer to
path data sheets in Section IVa. Andrew UHX10-107H type
antennas were selected for the 11 GHz studies together with
Microwave Associates MAB5T126 radios exhibiting a transmit

power of 1.5 watts.

Arlington (WETA) - Rosslyn - This path is 3.2 miles in
length with antenna center line requirements of
approximately 225 feet at WETA and 145 feet at Rosslyn (five
feet above roof level). Since the path is so short, initial
frequency studies were performed in the 11 GHz band.

Frequency results are as follows.

11 GHz Common Carrier Band - GTE Sprint 11 GHz frequencies
planned and in use at the WETA tower together with 11 GHz

frequency conflicts with ATT Garden City facilities prohibit
the establishment of 11 GHz frequencies on the WETA-Rosslyn
1ink.

6 GHz Common Carrier Band - frequency studies indicate a

very high probability for establishing full band (8 duplex
r.f. channels) on this link considering terrestrial
facilities only. There are a number of problems with
transmit earth stations in the Arlington/Rosslyn area which
would have to be resolved through further office studies and
confirmation through RFI field measurements. This band with
a 4 duplex r.f. channel requirement probably has a 50
percent chance for utilization at this time. If it becomes
necessary to use this band, there w11l be the further
requirement to submit a waiver to the Federal Communications
Commission because of the short petn length involved.
Justification is usually made through intended use and

stringent reliability requirements.

~

/
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23 GHz Common Carrier Band - Frequency studies indicate the

availability of at least five (5) duplex r.f. channels from
either of two frequency plans. One or two frequencies are
conditional acceptable based on further analysis work to
determine local blockage. Ffrequencies are as listed on path
data sheets of Section IVa.

PATH RELIABILITY PREDICTIONS

Path reliability prediction sheets are included in Section
IVb. of the report. The following summarizes pertinent data

concerning each path.

Independent Hil1l - Arlington (WETA)

6 GHz Band Operation

Propagation outages were predicted assuming non-diversity
hot standby radio equipment configurations for 10 and 12
foot parabolic antennas and MA-COM MA85T0O7H 5 watt radios.

2 Way Unavailability Long Haul
(Seconds Per Year) 2 Way 0Obj.
10' Antennas 39.6 19.9
12' Antennas 18.9 19.9

As noted the pro-rated long haul objective can be met using
12 foot antennas. If 99.997 overall system reliability is

required for the combined satellite and terrestrial links,
the pro-rated reliability for propagation only 1in the

terrestrial link could be met using 10 foot antennas.

. /
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Propagation outages were predicted assuming non-diversity
hot standby radio equipment configurations for 10 and 12
foot parabolic antennas and MA-COM MA126 0.5 watt and 0.7

watt radios.

2-Way 2-Way 2-Way
Unavailability Unavailability Total
Multi-Path Rain Unavailability
Minutes/Yr. Minutes/Yr. Minutes/Yr.
10' Antennas
.5 Watt Tx. 2.95 717.9 80.9
.7 Watt Tx. 2.09 73.0 75.1
12' Antennas
.5 Watt Tx. 1.55 68.4 69.9
.7 Watt Tx. 1.09 62.7 63.8

The above assumes worst case outages due to rain for
horizontal polarizations. If vertical polarizations can be
utilized the total 2-way unavailability for .5 watt
operation becomes 56.8 and 45.8 minutes per year for 10" and
12' antennas respectively. For 0.7 watt transmitter
operation, the total unavailability becomes 50.3 and 40.7
minutes per year respectively for 10 and 12 foot antenna

application,

As can be seen, the rain outage totally controls the overall
path propagation performance. This outage is due to heavy
rainfall rates associated with thundercells which average 3
to 5 kilometers 1in circumference. Since the proposed path
is in a northeasterly direction and the majority of storms

move west to east, the duration of each outage will last on

/

Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1



Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1

/t* imco»onn(o \

the order of 5 to 10 minutes. There will be occasions,

however, when a storm cell may travel the path in the
direction of transmission in which case, the outage could
exceed 15 minutes or more. For planning purposes, the
majority of thunderstorms experienced in the greater
Washington, D.C. area occur during the summer months between
the hours of 4 PM and 12 PM.

Arlington (WETA) - Rosslyn

23 GHz Band Operation

The predicted propagation outage for the path is controlled
by rain and is 18.4 minutes for horizontal polarization and

10.7 minutes for vertical polarization.

\_ /
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CONCLUSIONS

The WETA tower in Arlington, Virginia, if available for
use, can serve as an intermediate repeater point to provide
microwave interconnect between Independent Hill, VA and

Rosslyn, VA.

Full band 6 GHz or 11 GHz common carrier frequencies can be
assigned on the Independent Hill-Arlington (WETA) microwave
link. If 6 GHz is selected, sharing must be made with

proposed Independent Hill earth station.

Five duplex 23 Ghz band frequencies are available for
assignment on the Arlington (WETA) - Rosslyn link. 11 GHz
is not available and 6 GHz is conditionally acceptable
pending resolution of a number of interference cases from 6

GHz operating earth stations in the Arlington/Rosslyn area.

Total cumulative outage due to propagation for a 6 GHz Tink
to Independent Hil11l from WETA and 23 GHz to Rosslyn is
predicted to be approximately 37 minutes for horizontally
polarized 23 GHz channels or 20 minutes for vertical

channels.

Total cumulative outage due to propagation for a 11 GHz
lTink to Independent Hill from WETA and 23 GHz to Rosslyn is
predicted to be approximately 60 to 70 minutes a year
randomly distributed according to thunderstorm activity.
This outage could be 5 times greater during a worst case

year,

The 23 GHz radio is planned for idinstallation at the
required antenna height level on the WETA tower. This will
require tower access to perform maintenance on the radio

equipment.

/
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1. Independent Hill - Arlington (WETA)
a. Path Data Sheets
b. Path Reliability Predictions
2. Arlington (WETA) - Rosslyn
a. Path Data Sheets
b. Path Reliability Predictions
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COMSEARTH.  INO. FHGE e 105
1327 GLENVILLE DRIVE
RICHARDSON. TX  75@8:

(2i4) E3I0- 31056

BRI =1

SITE A SITE R
SITE NAME ARLING {(WETA) VA INDPDNT RIL VA

CALL SIGN
LATITUDE (DDMMSS.S)
LONGITUDE (DDDMMES. 8)

BND TUEV (FT awmil)

28 27 Z5.@
77 &7 3. @
ERGEN

R Fan (R Qe 7S
SHEIEeT () eos
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SITE NOME
CAl... SIGN

HALING
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SITE aaMc

CALL SIGN

LATITUDE (DDMMSE. 8)
LONGITUDE (DDDMMSS. S)
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COMSEARCH INC.

1307 GLENVILLE

DRIVE

RICHARDSON, TX 75081

CUSTOMER: QVERSEA TELCOM FATH NO: 2
SYSTEM:VIRGINIA

TYFE RADIQ: MABSTO7H TYFE CARRIER: VIDEOQ

RF FREQUENCY (GHZ): 6.175

RECEIVER IF BANDWIDTH (MHZ): 30,

CHANNEL LOADING: 1

CALCULATED CHANNEL SLOT (KHZ): 4000 SITE A: WETA

CHAN DEV (KHZ): 4000 FRE EMFHASIS CCIR SITE B: INDEFENDENT
ENGINEER: L THELANER DATE: &6 JAN 86 SITE A: SITE E
TOWER HEIGHT (FT) ! 300 ! 225 !
MAIN ANTENNA HEIGHT (FT) ! Z00 ! 225 !
DIVERSITY ANTENNS HEIGHT (FT) ! o ! o
MAIN ANTENNA SIZE (FT) ! 10 ! 10 !
DIVERSITY ANTENNA SIZE (FT) ! Q! O !
MAIN ANTENNA GAIN (DE) ! 47,2 1 4=.2 !
DIVERSITY ANTENNA GAIN (DE) ! S0 L0
MAIN WAVEGUIDE LENGTH (FT) ! 10 ! 2725 !
WAVEGUIDE L0OSS (EWS2 ) 1.2 DR/100O (FT) (DR) ! .7 0! 2.8 1
STACKING LOSE (DE ! 1.5 ! 1.5 1!
RADOME LOSS (DE) ! 0! LO !
OTHER LOSSES (DR} ! .0 !
PATH LENGTH (MI)} ! 20,3 !
SFACE LOSS (DE) ! 140.5 !
FIELD MARGIN (L0OSS) (DE) ! 1.0 !
TOTAL LOSSES (DR) ! 151.0 !
TOTAL GAINS (DE) ! 846.4 !
NET FATH LOSS (DE) ! &d. 6 !
TRANSMITTER QUTFUT FOWER (DEM) ! 5.4 i
MEDIAN RECEIVED CARRIER LEVEL (DEM) ! 25,0 !
RECEIVER THRESHOLD (DBM) ! -75.0 !
THERMAL. FADE MARGIN (DE) ! S0.0 !
UNAVAILARILITY ONE-WAY ! L OOOQ0062T !
UNAVAILABILITY ONE-WAY SECONDE ! 1.8 !
RELIARILITY NON DIVERSITY ! 9%.9999%7 !
FATH 2 WAY UNAVAERILITY ! 000001254 !
FATH 2 WAY UNAVAEILITY SECONDE ! 37.008 !

FATH 2-WAY RELIARILITY

LOMNG HALL ORJECTIVE

=AY

SECONDE

Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1

?9.997875 !

g —




]

[

]

(

1

Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1

COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

CUSTOMER: QVERSEA TELCOM
SYSTEM: VIRGINIA

FATH NOG: 1

TYFE RADIQ: MABSTO7H TYFE CARRIER: VIDED

RF FREQUENCY (GHZ): 6.17%5

RECEIVER IF BANDWIDTH (MHZ): 3Q.

CHANNEL LOADING: 1

CALCULATED CHANNEL SLOT (EHZ): 4000 SITE A: WETA

CHAN DEV (KHZ): 4000 FRE EMFHASIS CCIR SITE E: INDEFENDENT
ENGINEER: L THELANER DATE: 6 JAN 86& SITE A: SITE E
TOWER HEIGHT (FT) ! J00 ! 225 !
MAIN ANTENNA HEIGHT (FT) ! 300 ! 225 !
DIVERSITY ANTENNA HEIGHT (FT) ! O ! Q!
MAIN ANTENMA SIZE (FT) ! 12! 12
DIVERSITY ANTENNA SIZE (FT) ! O ! o !
MAIN ANTENNA GAIN (DR) ! 44 .8 ! 44.8 !
DIVERSITY ANTENNA GAIN (DE) ! L0 L0
MAIN WAVEGUIDE LENGTH (FT? ! 210 ! 235 1
WAVEGUIDE LOSS (EWSZ 1.2 DR/10O0O (FT) (DRE) ! Z.7 2.8 !
STACKING LOSS (DE) ! 1.5 1 1.5 ¢
RADOME LOSS (DR ! L0 L0
OTHER LOASEES (DR} ! !
FATH LENGTH (MI) ! !
SFACE LOSS {DR) ! !
FIELD MARGIN (LOSS) (DR} ! !
TOTAL LOSSES (DR) ! !
TOTAL GAINS (DE: ! !
NET FATH LQOSS ({DE) ! t
TRANSMITTER QUTFUT FOWER (DEM) ! !
MEDIAN RECEIVED CARRIER LEVEL (DEM} ! !
RECEIVER THRESHOLD (DEHS ! !
THERMAL FADE MARGIN (DE J !
UNAVAILARILITY ONE-WAY ! L OOO0O00Z00 i
UNAVATLARILITY ONE-WAY SECONDS ! .5
RELIARBILITY NON DIVERSITY ! 99.999970 !
FATH 2 WAY UNAVARILITY ! < CQOOO00EQ0 !
FATH 2 WAY UNAVARILITY SECONDE ! 18,933
FATH 2-WAY RELIARILITY ! 9%9. 999940 !
LONG HALL OBRJECTIVE Z-WAY SECORDE ! 19.900 !
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COMSEARCH INC.
1207 GLENVILLE DRIVE
RICHARDSON, TX 735081

CUSTOMER: OVERSEAS TELECOM FATH NO: 1
SYSTEM: VIRGINIA

TYFE RADIO: MA-12G TYFE CARRIER: VIDED

RF FREQUENCY (BHZ): 11,200

RECEIVER IF EBANDWIDTH (MHZ): 30,

CHANNEL LOADING: 1

CALCULATED CHANNEL SLOT (KHZ): 4000 SITE A: WETA

CHAN DEV <(KHZ): 4000 FRE EMFHASIS CCIR SITE E: INDEFENDENT
ENGINEER: L. THELANER DATE: & JAN 864 SITE A: SITE R
TOWER HEIGHT (FT) ! J00 ! 225 !
MAIN ANTENNA HEIGHT (FT) ! JO0 ! 225 !
DIVERSITY ANTENNA HEIGHT (FT) ! O 1 Q!
MAIN ANTENNA SIZE (FT) ! il ! -l !
DIVERSITY ANTENNA SIZE (FT) ! o ! O !
MAIN ANTENNA GAIN (DE) ! 48.4 ! 48.4 !
DIVERSITY ANTENNA GAIN (DE) ! L0 LO
MAIN WAVEGUIDE LENGTH (FT) ! Zio ! ERATI
WAVEGUIDE LOSS (WC10%) 1.3 DER/10O0O (FT) (DE) ! 4.0 ! .10
STACKING LOSS (DR} ! 1.5 ! 1.5 !
RADOME L.OE8 (DE) ! 2O S0
OTHER LOSSES (DE) ! 0 !
FATH LENGTH (MI) ! 25,3 !
SFACE LOSBS (DE) ! 145.6 !
FIELD MARGIN (L.0SS) (DR} ! 1.0

TOTAL LOSSES (DE) ! 156.7 !
TOTAL BAINS (DR) ! 96.8 !
NET FATH LOSS (DE) ! 59.9 !
TRANSMITTER QUTFUT FOWER (DEM) ! AR !
MEDIAN RECEIVED CARRIER LEVEL (DEM) ' R
RECEIVER THRESHOLD (DEM) ! -79.0 !
THERMAL FADE MARGIN (DE) ! 4601 !
UNAVAILARILITY ONE-WAY ! - QO0O00280Z !
UNAVAILARILITY ONE-WAY SECONDS ! 88. 4
RELIARILITY NON DIVERSITY ! 99.999720 !
FATH 2 WAY UNAGVARILITY ! » OO000G606 !
FATH 2 WAY UNAVARILITY SECONDS ! 176,796 !
FATH 2-WAY RELIARILITY ! 99.999479 !
LONG HAUL OBJECTIVE Z-WAY SECONDS ! 15,500
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RAINFALL OUTAGE CALCULATION

P e e e R e el Rl e T ———
R N T T T T N N S S S T N T N T S N N S S S N T T T N N N T T I T N NS TS e o s

- TRANSMIT SITE : WETA
RECEIVE SITE :  INDEFENDENT
% RAIN OUTAGE METHOD : u.s.
T1st & 2Znd RAIN RATES- MM/YR : : 173 41
_1st & 2nd RAIN TIMES- MIN/YR : 1 100
FREQUENCY BAND-GHZ s 11.2
LFATH DISTANCE -MI : 5.3
FADE MARGIN IN DE : 46.1
TWET RADOME LOSS-DE : 2
" POLARIZATION : HORIZONTAL
—ANNUAL RAIN OUTAGE-MINUTES/YEAR : 77.9
POLARIZATION : VERTICAL
ANNUAL RAIN OQUTAGE-MINUTES/ YEAR : 0.8

T'NOTE: CALCULATIONS OF THE RAIN DUTAGES FER YEAR ARE EASED ON
EXTRAFOLATIONS OF LONG TERM RAINFALL STATISTICS. ACTUAL RAIN OUTAGES
ARE TYFICALLY SEVERAL MINUTES IN DURATION RUT MAY OCCUR ONLY ONCE

— OVER A PERIOD OF SEVERAL YEARS

r
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COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

CUSTOMER: OVERSEAS TELECOM FATH NO: &
SYSTEM: VIRGINIA

TYFE RADIO: MA-12G TYFE CARRIER: VIDEO

RF FREQUENCY (GHZ): J1]1.200

RECEIVER IF EBANDWIDTH (MHZ): 30.

CHANNEL LOADING: 1

CALCULATED CHANNEL SLOT (KHZ): 4000 SITE A: WETA

CHAN DEV (KHZ): 4000 FRE EMFHASIS CCIR SITE B: INDEFENDENT
ENGINEER: L THELANER DATE: 6 JAN 86 SITE A: SITE R
TOWER HEIGHT (FT) ! 300 ! 225 !
MAIN ANTENNA HEIGHT (FT) ! 00 ! 228 1!
DIVEREITY ANTENNA HEIGHT (FT) ! Q! Q!
MAIN ANTENNA SIZE (FT) ! oty | 12 !
DIVERSITY ANTENNA SIZE (FT3 ! 0! o !
MAIN ANTENNA GAIN (DER) ! 49.8 ! 49.8 !
DIVERSITY ANTENNA GAIN (DE) ! S0 L0
MAIN WAVEGUIDE LENGTH (FT) ! 10 0 235 !
WAVEGUIDE LOSS (WC109) 1.3 DR/10OD (FT) (DE) ! 4.0 ! 3.1
STACKING LOSS (DE:3 ! 1.8 ! 1.5 ¢
RADOME LOSE (DE) ! 0! L0
OTHER LOSSES (DR) ! .0 !
FATH LENGTH (MI} ! 25. % !
SFACE LOSS (DE) ! 145. 6 !
FIELD MARGIN (LOSS) (DR) ! 1.0 !
TOTAL LOSSES (DE) ! 186.7 !
TOTAL GAINE (DR) ! 92.6 !
NET FATH LOSE (DR) ! 57.1 !
TRANSMITTER GQUTFUT FOWER (DEM) ! 27 .0 i
MEDIAN RECEIVED CARRIER LEVEL (DEM) ! -20. 1 !
RECEIVER THRESHOLD {DEM) : -79.0 !
THERMAL FADE MARGIN (DE) ! 48.9 !
UNAVAILARILITY ONE-WAY ! 000001471 !
UNAVAILARILITY ONE-WAY SECONDS ! 46.4 !
RELIARILITY NON DIVEREITY ! 99.999853 !
FATH 2 WAY UNAVARILITY ! L O0000ZF4E !
FATH 2 WAY UNAVARILITY SECONDS ! ?2.784 !
FATH 2-WAY RELIARILITY ! QG .929704 !
LONG HAUL OQRJIECTIVE Z-WAY SECONDE ! 1. 900 !

Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1



Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130007-1

RAINFALL OUTAGE CALCULATION

| TRANSMIT SITE t WETA
RECEIVE SITE : INDEFENDENT
RAIN OUTAGE METHOD : U.s.
et & 2nd RAIN RATES~ MM/YR : 173 41
_1st & ?nd RAIN TIMES- MIN/YR : 1 100
FREQUENCY BAND-GHZ : 11.2

“FATH DISTANCE -MI : 25. 3%

FADE MARGIN IN DE : 48.9
TWET RADOME LOSS-DE : 2
 POLARIZATION : HORIZONTAL
(ANNUAL RAIN OUTAGE-MINUTES/YEAR : 68.4
r_F'ClLﬁ“nl-'\‘I ZATION : VERTICAL

i ANNUAL RAIN GUTAGE-MINUTES/ YEAK : 44.%2

—

[NOTE: CALCULATIONS OF THE RAIN OQUTAGES FER YEAR ARE EASED ON

' EXTRAFOLATIONS OF LONG TERM RAINFALL STATISTICS. ACTUAL RAIN OQUTAGES
ARE TYFICALLY SEVERAL MINUTES IN DURATION ERUT MAY OCCUR ONLY ONCE

— OVER A FPERIOD OF SEVERAL YEARG

[

1
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COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

CUSTOMER: OVERSEAS TELECOM FATH NO: 2
SYSTEM: VIRGINIA
TYFE RADIO: MA-126G TYFE CARRIER: VIDEQ

RF FREQUENCY (GHZ): J1.200
RECEIVER IF EANDWIDTH (MHZ): 30,

CHANNEL LOADING: 1

CALCULATED CHANNEL SLOT (EHZ): 4000 SITE A: WETA

CHAN DEV (kHZ): 4000 FRE EMFHASIS CCIR SITE EB: INDEFENDEN
ENGINEER: L THELANER DATE: 6 JAN Bé& SITE A: SITE R
TOWER HEIGHT (FT) ! 300 ! 225
MAIN ANTENNA HETGHT (FT) ! TOO Y 225
DIVERSITY ARTENNA HEIGHT (FT) ! QO ! W
MAIN ANTENNA SIZE (FT) ! S0 Jdo_
DIVERSITY ANTENNA SIZE (FT) ! Q! O
MAIN ANTENNA GAIN (DE) ! 48.4 ! 48.4
DIVERSITY ANTENNA GAIN (DR} ! LOO .0
MAIN WAVEGUIDE LENGTH (FT} ! 310 ! 235
WAVEGUIDE LOSS (WC109) 1.3 DE/10O0O (FT) (DRE) ! 4.0 ! 3.1
STACK ING LOSS (DE) ! 1.5 1.5
RADOME LOSS (DE) ! L0 )
OTHER LOSSES (DE) ! O

FATH LENGTH (MI) ! 25.3
SFACE LOSS (DR) ! 145. 6
FIELD MARGIN (L0SS) (DR) ! 1.0
TOTAL LOSSES (DR) ! 156.7
TOTAL GAINS (DR} ! 6.8

NET PATH LOSS (DR) ! 5%.9
TRAMGMITTER OUTFUT FOWER (DM ! ZELD
MEDIAN RECEIVED CaRRIER LEMVEL (DEMS J -3%1.4
RECEIVER THRESHOLD (DEM) ! -79.0
THERMAL FADE MARGIN (DE) ! 47 . &
UNAVAILARILITY ONE-WAY ! L Q00001984
UNAVAILARILITY ONE-WAY SECONDS ! a2, b
RELIARILITY NON DIVERSITY ! 99.9979802
FATH 2 WAY UNAVARILITY 1 L OQQO0TGLS

FATH 2 WAY UNAVAEILITY SECONDS ! 125,162
FATH Z-WAY RELIABRILITY ! 9. 995603
LONG Haul., QRJIECTIVE 2Z--WAY SECONDE ! 15, 900

T

i
1
L}
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-

| RAINFALL OUTAGE CALCULATION

L Emm s e s e T S S T N T I A N S S N N T N S N T I T S N T T T T I T S TSRS RS S SIEEEREmEEEsT
TRANSMIT SITE : WETA
MRECEIVE SITE : INDEFENDENT
|
TRAIN OUTAGE METHOD :  U.S.
—~1st & 2nd RAIN RATES- MM/YR 173 41
| 1st & 2nd RAIN TIMES- MIN/YR : 1 100
“FREQUENCY BAND-GHZ s 11.2
FATH DISTANCE -MI :  25.3
FADE MARGIN IN DE :  47.6
WET RADOME LOSS-DE : =z
OLARIZATION : HORIZONTAL
| ANNUAL RAIN OUTABE-MINUTES/YEAR : 73
F?ULARIZATIDN :  VERTICAL
—ANNUAL RAIN OUTAGE-MINUTES/YEAR :  48.7
_NOTE: CALCULATIONS OF THE RAIN OUTAGES FER YEAR ARE BASED ON .
EXTRAFOLATIONS OF LONG TERM RAINFALL STATISTICS. ACTUAL RAIN OUTAGES
— ARE TYFICALLY SEVERAL MINUTES IN DURATION EBUT MAY OCCUR ONLY ONCE
3 OVER A FERIOD OF SEVERAL YEARS
B
r
—
i
(-
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COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

CUSTOMER: OVERSEAS TELECOM FATH NO: 1
SYSTEM: VIRGINIA

TYFE RADIQ: MA-126G TYFE CARRIER: VIDEOD

RF FREQUENCY (GHZ): 1,200

RECEIVER IF EBANDWIDTH (MHZ): 30.

CHANNEL LOADING: 1

CAL.CULATED CHANNEL SLOT (EHZ): 4000 SITE A: WETA

CHAN DEV (KHZ): 4000 FRE EMFHASIS CCIR SITE E: INDEFENDENT
ENGINEER: L THELANER DATE: 6 JAN 86 SITE A: SITE R
TOWER HEIGHT (FT) ! I00 ! 225 !
MATN ANTENNA HEIGHT (FT) ! Z00 ! 228 !
DIVERSITY ANTENNA HEIGHT (FT) ! Q¢ Q!
MAIN ANTENNA SIZE (FT) ! 1z ! 12 !
DIVERSITY ANTENNA SIZE (FT) ! O O
MAIN ANTENNA GAIN (DE) ! 49.8 ! 4.8 !
DIVERSITY ANTENNA GAIN (DE) ! L0 L0
MAIN WAVEGUIDE LENGTH (FT) ! 210 235
WAVEGUIDE LOSS (WC109) 1.2 DER/10O0 (FT) (DER) ! 4,0 ! .10
STACKING LOSS (DE ! 1.5 ! 1.5 1!
RADOME LOSS (DE) ! L0 L0
OTHER LOSSES (DR} ! .0 !
FATH LENGTH (MI) ! 25. 3 !
SFACE LOSS (DR} ! 145. ¢4 !
FIELD MARGIN (LOSS) {DE) ! 1.0 !
TATAL LOSSES (DR} ! 156.7 ! '
TOTAL GAINS (DR ! 9%. 6 !
NET FATH LOSS {DE) ! 57.1 !
TRANSMITTER QUTRUT FPOWER (DEM) ! 2E. 5 !
MEDTAN RECEIVED CARRIER LEVEL (DEM? ! 28 & !
RECEIVER THRESHOQLD (DEM) ! -79.Q !
THERMAL. FADE MARGIN (DE) ! 50.4 !
UNAVAILARILITY ONE-WAY ! LOO0O001041 i
UNAVAILARILITY ONE-WAY SECONDS ! zZ.8 i
RELIARILITY NON DIVERSITY ! 97.9998%946 !
FATH 2 WAY UWUNAVARILITY ! L OOQO0Z0RT !
FATH 2 WAY UNAVARILITY SECONDS ! &5, 686 !

RELIARILITY ! Q9.9957%92 !

SECONDS 19,900 !

FATH Z-WAY

LONE HAWL ORJIECTIVE Z-WAY

[

r

(D
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RAINFALL OUTAGE CALCULATION

e S T T I T I I N T T A I N I R R S T S S I N R N T N I N I I N N T N N R N I T NN I NN SRR EEE=

:  WETA

RECEIVE &ITE : INDEFENDENT
| RATN DUTAGE METHOD : u.s.

iet & 2nd RAIN RATES- MM/YR : 173 41
~1st & Znd RAIN TIMES- MIN/YR : 1 100
| FREQUENCY BEAND-GHZ : 11.2
—FATH DISTANCE -MI : 25. 3

FADE MARGIN IN DE : 50.4
{'wET RADOME LOSS-DE : 2
|

FOLARIZATION : HORIZONTAL
—ANNUAL RAIN OUTAGE-MINUTES/YEAR : 62.7
~POLARIZATION :  VERTICAL
L ANNUAL RAIN QUTAGE-MINUTES/YEAR : TG 6

"NOTE: CALCULATIONS OF THE RAIN OUTAGES FER YEAR ARE EASED ON

— EXTRAFOLATIONS OF LONG TERM RAINFALL STATISTICE. ACTUAL RAIN OQUTAGES
ARE TYFICALLY SEVERAL MINUTES IN DURATION ERUT MAY OCCUR ONLY ONCE

- OVER A FERIOD OF SEVERAL YEARS
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IV. SUPPORT DOCUMENTATION
2. Arlington (WETA) - Rosslyn
a. Path Data Sheets
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PABE: 1 OF
COMSEARCH, INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081
(e14) E35-3156

1

Q1/@7/86
SITE A SITE B
SITE NAME ROSSLYN VA ARLING (WETA) VA
CALL BIGN
LATITUDE (DDMMSS. S) 328 53 41.8 38 §3 £9.@
LONGITUDE (DDDMMES.S) 77 4 19.@ 77 7 S5.@
GND ELEV (FT AMSL) i1ae 365
PRIMARY ANT (FCC CODE)AD1IQ16 AD1A16€
HEIGHT <(FT) 1zZe Ied
LINE LOSS (DE)
TYPE ANDREW CORPORATION ANDREW CORPORATION
HPE—-22@ HPE—22e
6RIN 49. 7 49,7
RADIO TYPE (FCC CODE) 2YFMai EYFM21
M/7A COM VIDED SYSTEMS INC M/A COM VIDEQG SYSTEMS INC
Bvesu4sMAa23CC BVE8U4MARZICC
POWER ( DEM) ig.a 18. @
STARILITY (%) Q. 330222 Q. 23322
LOADING VIDEOD VIDEGC
EMISSION DESIGNATOR 25MAF 9 252eF 9
FREQUENCIES 22875. @a0H c2a25. 8ayv £&725. adv 216€75. 22+ 21625. 88V £1525. 0@V
2e6ees. aay 22525, sav 21425, 23V 21325, vV
DISTANCE .24 MI 5. 28 KM
BEEARING (DEGREES) €3, 953 85. 915
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SITE NAME

CALL BIGN

LATITUDE (DDMMSE. 8)

LONGITUDE (DDDMMSS. 8)

BND ELEV (FT AMSL)

PRIMARY ANT
HEIGHT (FT)
LINE LOSS (DE)
TYPE

BRAIN

RADIO TYPE (FCC CODE)

POWER ¢ DBEM)

STABILITY (%)

LOADING

EMISSION DESIGNATOR

FREQUENCIES 23ceS. aav
2337S. eeH
23525. saV

DISTANCE

BEARING (DEGREES)

(FCC CODEjARD1v1E

PAGE s 1 OF 1

COMSEARCH, INC.
1387 GLENVILLE DRIVE
RICHARDBON, TX 73581
(214) £35-3156
@1/@7/8¢
BITE A S8ITE B
ROSSLYN VA ARLING (WETAR) VA
38 83 41.@ 38 53 £9.0
77 4 19.8@ 77 7 85.@
139 3€e5
AD1Rle
130 bl
ANDREW CORPORATION ANDREW CORPORATION
HPEe—zE@ HPEe—cE@
49.7 49.7
ceYFMal eYFiMai
M/R COM VIDEG SYSTEMS INC M/A COM VIDEQC EYSTEMS INC
Bvagsu4sMAaaCo BvasuU4MAe 3CC
i8. @ ig. v
Q. Az Q. 338aae
VIDEQ VIDEQG
25eaarF 3 eSeeer 9

£3275. @dH 23325. AV
£342S. @BV 23475. QRH
£3575. @aH

3. a4 MI

£65. 952

220eS, 88V 22a75. 8dH E&21£5. 8aV
22175. 234 c222S. 88V 22275. 8aH
£223e5. oV 22375. deH
S.a2 KM
85. 3915
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S17TE NAME
CALL SIGN
LATITUDE (DDMMSS. 8)

LONGITUDE <(DDDMMSS. S)

GND ELE8V (FT amMsSe)

SRIsfiy @RT (FOOT
sSE L G (FT)
WINE LRSS (DR
TYoe

RADIC TVeE (FCC CODE)D
SOWESRC D

STARILITVY (%)
LOADING

EMISSION DESIGNATOR
FREQUENCIES

DIlETANIE

BIARING {DIOSITLes

SO

5345, gV
ER34, 15H
€izZ. 1@V

COMBEMRRCH,

I,

1307 GLENVILLE DRIVE

RICHARDSON,
(&14)

ROBELYN VA

38 53 41.@
77 4 19.@
iaa
REITLE
13a
&
UeXE-S9~ RF
S&. 8
C4L D)
¥MITROWAVE ASSioIa

MAEHTR7
S, @

@, RABGAD
VIDED
S@ARDT 3

5374. 854
6REZ. 8aV
€152, 754

I.E4 T

€3a 4. Sav
6293, 45

it

4
3

.

Y

b

1)

@
{

,

7361

g e 4
cE5--2156

£197. 24V
Ece6. 13
€375, 14V
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PRAGE ¢

1o

W1 /Qc /86

(WETR) VA

C I

B3
I ¢ IS T S 13 I B
i T e Y3

@R, BATAR
vIDZa
SRARATG
EccE. 891 €256
£315. 84V €343, 483+
€44, 734

LR P I L

“ e
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IV. SUPPORT DOCUMENTATION
2. Arlington (WETA) - Rosslyn
b. Path Reliability Predictions
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COMSEARCH INC.
1307 GLENVILLE DRIVE
RICHARDSON, TX 75081

CUSTOMER: OVERSEAS TELCOM
QYSTEM: VIRGINIA

TYFE RADIO: MAZYFMOL

RF FREQUENCY (GHZ): Z3.275
RECEIVER IF HANDWIDTH (MHZ): 3I0.

CHANNEL LOADING: 1

CALCULATED CHANNEL SLOT (KHZI): 4000

CHAN DEV (KHZ): 4000 FRE EMFHASIS CCIR
ENGINEER: L THELANER DATE: &6 JAN 86

. e 4300 Ao o o S S S SO i SO G S T o St e o O S S GRS S S B P AR U P SR S S b o e S S T S e W s

TOWER HEIGHT (FT)
MAIN ANTENNA HEIGHT (FT)
DIVERSITY ANTENNA HEIGHT (FT)
MAIN ANTENNA SIZE (FT)
DIVERSITY ANTENNA S5I1ZE (FT)
MAIN ANTENNA GAIN (DR)
DIVERSITY ANTENNA GAIN (DR)
MAIN WAVEGUIDE LENGTH (FT)
WAVEGUIDE LOSS (EWZ20) 8.7 DR/100 (FT) (DE)
STACKING LOSE (DE)
RADOME LOSS (DE)
OTHER LOSSES (DE
FATH LENGTH (MI)
SFACE LOSS (DR)
FIELD MARGIN (LOSS) (DR)
TOTAL LOSSES (DE)
TOTAL BAINS (DE)
NET PATH LOSS (DE)
TRANSMITTER QUTFUT POWER (DEM)
MEDIAN RECEIVED CARRIER LEVEL (DEM)
RECEIVER THRESHOLD 10-3 BER (DEM)
THERMAL FADE MARGIN (DE)

UNAVAILAEILITY ONE—-WAY

UNAVAILARILITY ONE-WAY SECONDS
RELIARILITY NON DIVERSITY

FATH 2 WaY UNAVAERILITY

FATH 2 WAY UNAVAEBILITY SECONDS
FATH 2-WAY RELIAEBILITY

LONG HAUL DRJIECTIVE Z-WAY SECONDS

FATH NO: 1

TYFE CARRIER: VIDEO

SITE A: ROSSLYN

SITE A: SITE R
! 130 ! 300 !
¢ 130 ! 300 !
' O ! O
! &t [
! (W O !
! 49,7 ! 49,7 !
! LO ! L0
! 21 2!
! L2t 2!
! 1.0 1! 1.0 !
! LSOO L0
TTTTTTTTTTT T T T T
! I, 2 !
¢ 124.0 !
! 1.0 !
! 137.4 !
i 99.4 !
! 8.0 !
! 18.0 !
! —-Z20.0 !
! -7&.0 !
! Si&. 0 '
VT T booaooooy ¢
! O *
! 100, QOQQQ0 1
! L DO00O0O000% !
i L0735 !
! 100, OQOQO0 '
! 2,500 !

|
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- RAINFALL OUTAGE CALCULATION
e T R I S IR SR IS T I S T R I I S I I I B R R T S S B B T R D A R O A S R A R R R I R I IR NS EEmEmE S EmmmIEm
[ TRANSMIT SITE :  ROSSLYN
| RECEIVE SITE : WETA
—RATN QUTAGE METHOD : U.S.
1et & 2nd RAIN RATES— MM/YR : 1773 41
“1at & 2nd RAIN TIMES- MIN/YR : 1 100
~FREQUENCY BAND-GHZ : 23275
{ FATH DISTANCE -MI : L2
LFADE MARGIN IN DE : 56
WET RADOME LOSS-DE : 4
[PDLARIZATIDN :  HORIZONTAL
ANNUAL RAIN OUTAGE-MINUTES/YEAFR : 18.4
—
4
LPOLARIZATION : VERTICAL
rANNUAL RAIN OUTAGE-MINUTES/YEAR : 10.7
L

NOTE: CALCULATIONS OF THE RAIN QUTAGES PER YEAR ARE EBASED ON

r EXTRAFOLATIONS OF LONG TERM RAINFALL STATISTICS. ACTUAL RAIN OUTAGES

L ARE TYFICALLY SEVERAL MINUTES IN DURATION RUT MAY OCCUR ONLY ONCE
OVER A FERIOD OF SEVERAL YEARG ‘

— .

L

(1

1

]

r
¢
<

1 1 771 071
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